During the course of studying the terminal respiration of Pseudomonas fluorescens, detailed adaptive patterns were worked out with particular respect to compounds conceivably concerned in the terminal oxidation of carbon compounds. The general techniques of simultaneous adaptation were used in establishing these patterns (Stanier, 1947; Karlsson and Barker, 1948; Suda et al., 1949 Suda et al., , 1950 , and it was hoped that scrutiny of these data would lead to new information on the mechanisms of terminal respiration. However, early in the study it became obvious that there existed rather profound differences between the enzymatic behavior of the whole cell and the enzymatic content of extracts of these same cells. 
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RESULTS AND DISCUSSION
Oxidative rates of fumarate grown cells oxidizing citrate and fumarate are depicted in figure 1. Clearly, in the case of citrate, there is a slow, steady oxidation at a rate significantly higher than the endogenous oxygen consumption followed by an increasing rate until the maximal is attained at which point the oxidation continues at the newly established rate. This is a typical adaptive type of response and indicates that some type of adaptive enzyme system is being formed during the lag to become operative after about 70 minutes under the conditions of the experiments. The validity of this concept was checked by several methods as indicated in the following sections.
Effect of pH on citrate adaptation. When the experiment outlined in figure 1 Effect of ultraviolet irradiation on the process of citrate adaptation. Ultraviolet light is known to block the formation of adaptive enzymes at levels of irradiation which do not harm preformed enzymes (Swenson and Giese, 1950; Brandt et al., 1951; Entner and Stanier, 1951) . Irradiation was carried out empirically as described by Entner and Stanier (1951) , and the effect of such irradiation is illustrated in figure 3 eitherv for entrance of citrate into the cell or for its oxidation. One process is abolished by ultraviolet irradiation; the other is not.
The effect of amino acid analogues on the process of citrate adaptation. Halvorson and Spiegelman (1952) Doudoroff (1951) and more recently by Osterhout (1952) . The data presented here are consistent with the carrier concept as an explanation for the adaptive lag in the oxidation of citrate by cells grown on fumarate, i.e., the lag represents the time required for the induced enzymatic synthesis of carrier molecules for citrate. The nature of these carriers has not yet been suggested, but it may be pointed out that carrier and oxidative function need not be synonymous.
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SUMMARY
The oxidation of citrate by fumarate grown cells of Pseudomonas fluorescens, strain A 3.12, is characterized by what appear to be two separate processes. One manifests itself as a slow, steady rate of oxidation, and the second shows the rapid increase in oxidative rate characteristic of adaptive responses. The latter process is abolished by agents specific for inhibiting induced enzymatic syntheses. Fumarate grown and fumarate grown citrate adapted cells appear to have equivalent amounts of a citrate oxidizing system present. The inconsistencies of whole cell enzymatic behavior and enzymatic content are discussed briefly.
